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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
expansion/shrinkage of crystals of an active material and 
an impedance increase in grains due to charges and 
discharges, improve charge/discharge cycle 
characteristics, prevent a liquid leakage, and make a 
battery lightweight and safe by using a solid electrolyte 
dissolved with a base electrolyte, and using a phosphoric 
acid compound for the principal constituent of an active 
material storing and discharging lithium. 
SOLUTION: When an organic solid electrolyte is used as 
a solid electrolyte, a polymer matrix material (gel 
electrolyte) containing a nonaqueous electrolyte in a 
polyethylene oxide derivative or a polymer containing at 
least this derivative and fluoro-rubber is effective. The 

phosphoric acid compound used as the principal constituent of an active material contains 
iron, and it is expressed by the formula. The phosphoric acid compound has little change of 
crystals caused by charges and discharges, and the active material is not isolated by the 
charge/discharge cycle. Sufficient ionic conduction can be continuously obtained, and 
excellent charge/discharge characteristics can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The nonaqueous solid electrolyte cell characterized by using a phosphoric-acid compound for 
the principal component of occlusion and the active material to emit for a lithium using the solid 
electrolyte which dissolved the supporting electrolyte. 

[Claim 2] The nonaqueous solid electrolyte cell according to claim 1 with which said solid electrolyte is 
characterized by being an organic solid electrolyte. 

[Claim 3] The nonaqueous solid electrolyte cell according to claim 2 with which said organic solid 
electrolyte is characterized by being a gel electrolyte. 

[Claim 4] The nonaqueous solid electrolyte cell according to claim 1 with which the phosphoric-acid 
compound which is the principal component of the active material of said nonaqueous solid electrolyte 
cell is characterized by including iron. 

[Claim 5] The phosphoric-acid compound which is the principal component of the active material of 
said nonaqueous solid electrolyte cell is a chemical formula Lix FeP04. Nonaqueous solid electrolyte 
cell according to claim 1 characterized by what is expressed. 

[Claim 6] The nonaqueous solid electrolyte cell according to claim 1 to 5 with which the configuration 
of said nonaqueous solid electrolyte cell is characterized by being a film-like. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the safe nonaqueous solid electrolyte cell which shows 
the cycle property which was lightweight and was excellent, and does not have a liquid spill. 
[0002] 

[Description of the Prior Art] It is hghtweight and the nonaqueous electrolyte cells using a solid 
electrolyte are small and an outstanding cell without a liquid spill. Although it was typical that used a 
lithium metal for a negative electrode and it used oxide, such as V, Co, and Mn, for a positive electrode 
until now as for this kind of cell, there was a problem in respect of a cycle life for an arborescence 
deposit (dendrite) of the lithium generated at the time of charge. Moreover, this dendrite penetrates a 
separator, and an internal short circuit is caused or it causes ignition. 

[0003] Moreover, the lithium alloy was also used for the negative electrode in order to prevent the 
dendrite generated at the time of the above charge, but when the charge became large, there were 
problems, such as fine pulverization of a negative electrode and omission of a negative-electrode active 
material. 

[0004] On the other hand, the cell which uses a carbon material for a negative electrode for . 
reinforcement and safety attracts attention. However, a lattice constant changes with the dope of a 
hthium, and a dedope, and expansion of an active material and contraction produce the carbon material 
used for a negative electrode. Therefore, when using a solid electrolyte, the isolation like ion of an active 
material was produced and the cycle property was inadequate. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, in order to raise the cycle property of the cell 
using a solid electrolyte, there are few change and the volume changes of crystal system in the case of 
occlusion bleedoff of the lithium at the time of charge and discharge, and it is expected development of 
the cell ingredient which was excellent in the cycle property. 
[0006] This invention solves the above technical problems, it is the e 

accompanying charge and discharge carrying out expansion contraction, or preventing the increment in 
an impedance inside a particle, and excels in a charge-and-discharge cycle property, and it is lightweight 
and is in offering a safe nonaqueous solid electrolyte cell without a liquid spill. 
[0007] 

[Means for Solving the Problem] The nonaqueous electrolyte cell using a solid electrolyte is hghtweight, 
and attention is attracted as a safe cell without a liquid spill That is, since an electrolyte is a solid-state, 
there is almost no cell using a solid electrolyte compared with the fuel cell subsystem for which the 
electrolytic fluidity used only the electrolytic solution, and offer of a safe cell without a liquid spill of it 
is attained from the ability also of ignition not to take place easily. On the other hand, since the active 
material used as a positive electrode or a negative electrode includes migration of the matter like a 
lithium, change of the crystal structure accompanying charge and discharge and the cubical expansion of 
a crystal, and contraction are observed. That is, in the cell using a solid electrolyte, if the big active 
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material of change of the crystal structure accompanying charge and discharge and the cubical 
expansion of a crystal, and contraction is used, a solid electrolyte cannot follow in footsteps of the 
change, but will produce the isolation like ion of an active material, and will be set to one of the cycle 
degradation factors. That is, in the cell using a solid electrolyte, it found out that it was important for the 
improvement in a cycle property to use the small active material of change of the crystal structure 
accompanying charge and discharge and the cubical expansion of a crystal, and contraction, and resulted 
in this invention. 

[0008] This invention is made in view of said trouble, and it is used for a nonaqueous solid electrolyte 
cell, and is characterized by using a phosphoric-acid compound for the principal component of occlusion 
and the active material to emit for a lithium. 

[0009] In order to attain a high energy consistency, as for the solid electrolyte in connection with this 
invention, it is desirable that it is an organic solid electrolyte. Furthermore, as for an organic solid 
electrolyte, for acquiring a good charge-and-discharge property, it is desirable that it is a gel electrolyte. 
Moreover, it is desirable for the phosphoric-acid compound which is the principal component of an ^ 
active material to contain iron, and it is a chemical formula Lix F^04 as the phosphoric-acid 
compound. Being expressed is most desirable. As a cell configuration, in order to attain a high energy 
consistency, it is desirable that it is a film-like. 

[0010] Using the solid electrolyte in which this invention dissolved the supporting electrolyte, the reason 
the above outstanding charge-and-discharge cycle properties are acquired in a lithium by using a 
phosphoric-acid compound for the principal component of occlusion and the active material to emit is 
considered as follows, although it is not necessarily clear. That is, a volume change happens by change 
of the crystal accompanying charge and discharge, the conventional forward negative-electrode 
ingredient using a solid electrolyte produces a clearance in an interface with a solid electrolyte, and 
, when an active material is isolated, it is thought that cycle degradation had taken place. However, 
0"* change of the crystal accompanying charge and discharge is hardly seen, but from therefore not 

producing isolation of the active material accompanying a cycle, the phosphoric-acid compound used by 
this invention can acquire sufficient ionic conduction forever, and the outstanding charge-and-discharge 
cycle property is acquired, and it can realize [ it is lightweight and ] a safe nonaqueous solid electrolyte 
cell without a liquid spill. Furthermore, as for the configuration of the object of lightweight-izing to this 
nonaqueous solid electrolyte cell, it is desirable that it is a film-like. 

[001 1] As a phosphoric-acid compound, it is chemical formula Lix My z (P04). It is shown. Its 
transition metals are desirable, also in transition metals, Ti and Fe of M are desirable and Fe is still still 
more desirable [ M ] from things abundant in resource, x in a formula, and y and z are determined by the 
valence of M. for example, the case where M is Fe - chemical formula Li3+x Fe2 3 (P04) and Lix 
FeP04 etc. - it is raised, inside ~ Lix FeP04 Since the occlusion of a lithium and change of the crystal 
structure which can be boiled and set to bleedoff are hardly seen, it is the most desirable. 
[0012] 

[Embodiment of the Invention] As a solid electrolyte of this invention, for example, an inorganic solid 
electfolyte, an ofgmic so^ solid electrolyte, fused salt, etc. can be 

used. The nitride of a lithium, the halogenide, the oxygen acid salt, the phosphorus sulfide compound, 
etc. are well known by the inorganic solid electrolyte, and these one sort or two sorts or more can be 
mixed and used for it. inside - Li3 - N, Lil, Li5 NI2, Li3 N-Lil-LiOH, Li4 Si04, Li4 Si04-LiI-LiOH, 
xLi3 PO 4-(l-x) Li4 Si04, and Li2 SiS3 etc. - it is effective. The polymer which, on the other hand, 
contains a polyethylene oxide derivative, the polymer which contains this derivative at least, a 
polypropylene oxide derivative or the polymer which contains this derivative at least, poly 
FOSUFAZEN and this derivative, and an ion dissociable group with an organic solid electrolyte, a 
phosphoric ester polymer derivative, the macromolecule matrix material (gel electrolyte) which made a 
polyvinyl pyridine derivative, the bisphenol A derivative, a polyacrylonitrile, poly vinylidene fluoride, a 
fluororubber, etc. contain nonaqueous electrolyte further are effective. As an organic solvent of this 
nonaqueous electrolyte, propylene carbonate, ethylene carbonate, Butylene carbonate, diethyl carbonate, 
dimethyl carbonate, Ester, such as methylethyl carbonate and gamma-butyrolactone Permutation 
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tetrahydrofurans, such as a tetrahydrofuran and 2-methyl tetrahydrofuran, Dioxolane, diethylether, 
dimethoxyethane, diethoxy ethane, Ether, such as methoxyethoxy ethane, dimethyl sulfoxide, a 
sulfolane, a methyl sulfolane, an acetonitrile, methyl formate, methyl acetate, N-methyl pyrrolidone, 
dimethyl formamide, etc. are mentioned, and these can be used as independent or a mixed solvent. 
Moreover, the approach of using together inorganic [ these ] and an organic solid electrolyte is also 
effective, as the supporting-electrolyte salt used for the above solid electrolytes — LiC104, LiPF6, 
LiBF4, LiAsF6, LiCF3S03, and LiN (CF3 S02)2 etc, - it is mentioned. 

[0013] this invention nonaqueous solid electrolyte cell — setting - an electrode — an electric conduction 
agent, a binder, a filler, etc. can be added as a mixture. If it is the electronic conduction nature ingredient 
which does not have an adverse effect on the cell engine performance as an electric conduction agent, it 
is good anything. Usually, conductive ingredients, such as vacuum evaporationo of natural graphites (a 
scale-like graphite, earthy graphite, etc.), an artificial graphite, carbon black, acetylene black, 
KETCHIEN black, a carbon whisker, carbon fiber metallurgy group powder (copper, nickel, iron, silver, 
gold, etc.), a metal fiber, and a metal and a conductive ceramic ingredient, can be included as one sort or 
those mixture. The addition has 1 - 50 desirable % of the weight, and its 2 - 30 % of the weight is 
especially desirable. 

[0014] As a binder, a polymer, polysaccharide, etc. which have thermoplastics, such as 
tetrafluoroethylene, polyvinylidene fluoride, polyethylene, polypropylene, an ethylene-propylene-diene 
terpolymer (EPDM), sulfonation EPDM, styrene butadiene rubber (SBR), a fluororubber, and a 
carboxymethyl cellulose, and rubber elasticity can usually be used as one sort or two sorts or more of 
mixture, moreover, the binder which has the functional group which reacts with a lithium like 
polysaccharide — for example, the thing which it methylates and is done for deactivation of the 
functional group — - better. As the addition, 1 - 50 % of the weight is desirable, and 2-30 % of the 
weight is especially desirable. 

[0015] If it is the ingredient which does not have an adverse effect on the cell engine performance as a 
filler, it is good anything. Usually, olefin system polymers, such as polypropylene and polyethylene, 
Aerosil, an alumina, carbon, etc. are used. The addition of a filler has 0-30 desirable % of the weight. 
[0016] When using this invention phosphoric-acid compound as a negative-electrode active material, as 
the posifive active material Mn02, Mo03, V2 05, Lix Co02, Lix Ni02, and Lix Mn 204 etc. ~ a 
metaUic oxide — TiS2, MoS2, and NbSe3 etc. — a metal chalcogen ghost and the poly acene ~ Various 
kinds of matter in which absorption/emission is possible can be used for alkali-metal ion, such as 
intercalated graphite, such as poly para-phenylene, polypyrrole, and the poly aniline, and a conductive 
polymer, and an anion. 

[0017] the viewpoint especially of a high energy consistency the case of the nonaqueous solid 
electrolyte cell of this invention to V2 05, Mn02, Lix Co02, Lix Ni02, and Lix Mn 204 etc. - what 
has the electrode potential of 3-4V is desirable, especially ~ Lix Co02, Lix Ni02, and Lix Mn 204 etc. 
~ a lithium content transition-metals oxide is desirable. Especially, since there are few volume changes 
accompanying charge and discharge, it is desirable for the principal component of the positive active 
material of said nonaqueous solid electrolyte cell to be Li a Cob Nib- 1 02 (a>=0, 0<=b<=l) . Moreover, 
it is still more desirable from there being few volume changes accompanying charge and discharge in 
the case of b= 0.5. 

[0018] On the other hand, when using this invention phosphoric-acid compound as positive active 
material, as the negative-electrode active material, carbon materials, such as metallic-oxide metallurgy 
group chalcogen ghosts, such as an extrinsic semiconductor which doped the impurity, a stamiic-aeid 
ghost, and lithium system spinel oxide, a phosphoric-acid compound used by this invention, intercalated 
graphite, and a difficulty graphitization ingredient, etc. are raised to a lithium metal, a hthium alloy, 
silicon, or germanium. In the case of the nonaqueous solid electrolyte cell of this invention, what has 
electrode potentials of 0-1 V, such as a lithium metal and a lithium alloy, from a viewpoint of a high 
energy consistency is especially desirable. Moreover, there are some as which change of the crystal 
system accompanying charge and discharge is not regarded in a titanium system spinel oxide like Li4 Ti 
5012, and, in the case of a solid electrolyte cell, such a property especially is desirable. 
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[0019] It can use together with a solid electrolyte and a separator can be used. As a separator, the 
transmittance of ion is excellent and an insulating thin film with a mechanical strength can be used. The 
sheet built from organic solvent-proof nature and hydrophobicity from the polymer of olefin systems, 
such as polypropylene and polyethylene, a glass fiber, polyvinylidene fluoride, polytetrafluoroethylene, 
etc., a micropore film, and a nonwoven fabric are used. The aperture of a separator is a thing of the 
range generally used for a cell, for example, is 0.01-10 micrometers. Moreover, the same is said of the 
thickness, and it is the thing of the range generally used for a cell, for example, is 5-300 micrometers. 
[0020] The forward negative-electrode active material used for this invention has the desirable fine 
particles which are the average grain size of 0.1-100 micrometers. When acquiring a predetermined 
configuration, in order to obtain fine particles, a grinder, a classifier, and a granulating machine are 
used. For example, a mortar, a ball mill, a sand mill, a vibration ball mill, a planet ball mill, a jet mill, a 
counter jet mill, a turning air-current mold jet mill, a screen, etc. are used. At the time of grinding, wet 
grinding which made organic solvents, such as water or a hexane, live together can also be used. As the 
classification approach, there is especially no definition and a screen, a pneumatic elutriation machine, 
etc. are used if needed in dry type and wet. 

[0021] The organic compound which contains Hthiums, such as a lithium metal, a lithium alloy, etc. an 
alloy that can carry out occlusion bleedoff of a lithium ion or the lithium metal, a baking carbonaceous 
compound and a chalcogen compound, and methyl lithium, as a negative-electrode ingredient which can 
be combined and can be used for this invention is mentioned. Moreover, making beforehand into low (it 
being potential the negative-electrode active material used for this invention and an improvement 
of initial effectiveness are possible by using together the organic compound containing a lithium metal, 
a lithium alloy, and a lithium. 

[0022] If it is the electronic conductor which does not do an adverse effect in the constituted cell as a 
charge collector of an electrode active material, it is good anything. For example, as a positive-electrode 
ingredient, besides aluminum, titanium, stainless steel, nickel, baking carbon, a conductive polymer, 
electrically conductive glass, etc., it is the object of an adhesive property, conductivity, and oxidation- 
resistant improvement, and the object which processed front faces, such as aluminum and copper, with 
carbon, nickel, titanium, silver, etc. can be used. As a negative-electrode ingredient, besides copper, 
stainless steel, nickel, aluminum, titanium, baking carbon, a conductive polymer, electrically conductive 
glass, an aluminum-Cd alloy, etc., it is the object of an adhesive property, conductivity, and oxidation- 
resistant improvement, and the object which processed front faces, such as copper, with carbon, nickel, 
titanium, silver, etc. can be used. About these ingredients, it is also possible to oxidize a front face. 
About these configurations, the shape of the shape of the shape of a film besides the shape of foil and a 
sheet and a network, punch, the configuration by which expanded one was carried out, a lath object, a 
porous body, a firing object, the organizer of a fiber group, etc. are used. Although especially definition 
is thin, a 1-500-micrometer thing is used. 

[0023] When using the covalent crystal of this invention as fine particles, the thing of the fine particles 
for which a surface-layer part is embellished at least is also possible. For example, applying techniques, 
such as plMing,~sintenfr^^^ 

ion conductivity good matter, such as good matter of electronic conduction nature, such as gold, silver, 
carbon, nickel, and copper, and a lithium carbonate, boron glass, a solid electrolyte, is mentioned. 
[0024] As a cell configuration using a solid electrolyte, the shape of a cylindrical shape, a square shape, 
a coin form, a carbon button form, a flat fomi, and a film etc. is mentioned. Especially, in order to attain 
a high energy consistency, it is desirable that it is a film-like as a cell configuration of a nonaqueous 
solid electrolyte cell. 
[0025] 

[Example] Hereafter, the example of this invention is explained. 

[0026] (This invention) The vacuum drying of the phosphoric-acid iron made from High grade 
Chemistry (FeP04 and 2H2 O) was carried out at 200 degrees C, and anhydrous phosphoric-acid iron 
(FeP04) was used as a negative-electrode active material. Positive active material mixed nickel 
hydroxide (nickel2 (OH)) with cobak hydroxide (Co2 (OH)) to equimolar homogeneity, and mixed it 
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with LiOH-H2 O further, and the nickel cobalt acid lithium (LiNiO.5 Co 0.5O2) which heat-treated these 
for 20 hours and obtained them at 750 degrees C under the dry air ambient atmosphere was used as 
positive active material 

[0027] What acrylate-ized the ethyleneoxide adduct of bisphenol A was used as a macromolecule matrix 
material monomer (monomer). Average molecular weight was about 500. What dissolved LiBF4 in 
gamma-butyrolactone as the electrolytic solution made to contain here so that it might become in 1. and 
one mol /was used. 

[0028] FeP04 which is a negative-electrode active material as the adjustment approach of a negative 
electrode on 35 micrometers of copper foil which is a charge collector What mixed lOg, 0.2g, the above- 
mentioned monomer 1.2g, and the 4.8g of the above-mentioned electrolytic solutions for KETCHIEN 
black, respectively was applied, the electron ray was irradiated, and the polymerization was performed. 
[0029] As the adjustment approach of a positive electrode, a carbon coat is applied and dried as an under 
coat on 50 micrometers of aluminium foil which is a charge collector, and it is LiNiO.5 Co 0.5O2 on it. 
What mixed lOg, 0.2g, the above-mentioned monomer 1.2g, and the 4.8g of the above-mentioned 
electrolytic solutions for KETCHIEN black, respectively was applied, the electron ray was irradiated, 
and the polymerization was performed. 

[0030] With the copolymer of polyethylene oxide and polypropylene oxide, what mixed the acrylic ester 
of three organic functions and the above-mentioned electrolytic solution by 3:7 was applied on the 
positive electrode and the negative electrode, it hardened, and the 45-micrometer nonaqueous solid 
electrolyte layer was prepared respectively. 

[0031] The produced positive electrode/electrolyte, and the electrolyte/negative electrode was made to 
rival, three sides which are squares were heat sealed after installing hot melt adhesive in the perimeter of 
an electrode, and the one remaining sides were heat sealed under the vacuum. 

[0032] The cross section of this invention nonaqueous solid electrolyte cell is shown in drawing 1 . For a 
charge collector and 2, as for a positive electrode and 4, in drawing 1 , obturation material and 3 are [ 1 / 
a negative electrode and 5 ] nonaqueous solid electrolyte layers. 

[0033] (Example of a comparison) The nonaqueous solid electrolyte cell was produced like above- 
mentioned this invention except using graphite as a negative-electrode active material. 
[0034] The charge and discharge test was performed using these eels. The charge and discharge test was 
carried out at the room temperature. Charge and discharge were performed at the rate of 10 time amount, 
and set charge termination electrical-potential-difference 3.0V and discharge final voltage to 2.0V in this 
invention cell. On the other hand, in the comparison cell, the charge termination electrical potential 
difference was set to 4.2V, and discharge final voltage was set to 3.0V. The result of having carried out 
the cycle trial about the above this invention and example of a comparison is shown in a table 1. 



[0035] 




A table 1] 




K ^ 


1 0 0 -^--^ i?;!/^^© 




i^-f ^-^u^^ti^ ( % ) 




9 7 




3 9 



[0036] As shown in that of a table 1, discharge capacity of 1 cycle eye was made the same about each 
cell, and the cycle property was investigated. When the rate of cycle degradation after 100 cycles is 
compared, it turns out that a difference is in a cycle property clearly. Although a reason is not certain, in 
the case of a nonaqueous solid electrolyte cell, expansion of the active material accompanying charge 
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and discharge and contraction are considered that the interface of an active material and a nonaqueous 
soHd electrolyte was made to produce a clearance, and a lifting and cycle degradation have produced 
isolation of an active material. Especially this phenomenon can consider being generated in the cellular 
structure to which it is hard to apply **** from the outside like the shape of a film. That is, this 
phenomenon is considered to have appeared notably when big GURAFAI of expansion contraction is 
used on the occasion of charge and discharge. 

[0037] In addition, this invention is not limited to the start raw material, the manufacture approach, a 
positive electrode, a negative electrode, an electrolyte, a separator, a cell configuration, etc. of the active 
material indicated by the above-mentioned example. Moreover, in the above-mentioned example, 
although the phosphoric- acid compound is used as a negative-electrode active material, it cannot be 
overemphasized that it is usable also as positive active material Furthermore, it is not limited in the 
shape of a film about the configuration of a cell. 
[0038] 

[Effect of the Invention] Since this invention is constituted like the safe nonaqueous solid 
electrolyte cell which shows the cycle property which was lightweight and was excellent, and does not 
have a liquid spill can be offered. 

[Translation done.] 
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Z'iX\^tzt^X.hh.h. LA^L, *^DJ!T-fflv^TV^S 

50 hfi-l-,, +%f£Ai^y\m^\^'OtX'W\^hfi^Z'fh'' 
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[0011] U ymit-^^^t iXiiif^x^L i , M 

y (P04 )z TTjk^tih. Mi,mm^mtmtL<. 

lflAjS<7)it"T-t T i , F e mJll. L < . $ ''sic F e ii 

X. y, z{i:M<7)Wi:tCi->-C?*S$^ll.„ l?iJ;t«'MA^ 
FeSO*!-^, ^t-^Sj^L i3tx Fez (PO4 )3 . Li 
X FePO? mt^hlif^tlh. Lix FePO 

too 1 2] 

mmmt^mmw. ^mmt^mmK. mm^mmwmm 

LisN, Lil, Lis NI2 . Lis N-Lil- 
LiOH, Li4 Si04 , Lii Si04 -Lil- 
LiOH, xLi3 P04-(i-x)Li4 Si04 , Li 

2 s i S3 mj-^mxh^. -u^mmi^mmmxu. 

h'-x 7 X 7 A imi^ . U 7 ^' iJ n - h y y 
t-y T>7;l^5r5H' F\ 7 -y^a-A^t#7Kmfi??S2: 
^^^-ttT^^S^i-?- -7 h y 'y 7 ( y/WIMM) 

mjx'hi. z<^W7knmim^mmmtix. rnt 

_^0XXx;t'IR^. _X h 7 1 _b07-5 >, _2 ~Xl7_tiT _ 

Vyy^ >>'xf-;l^x— 7^;l^, >>.Xh^xX^y, i^'xh 
^ixx:?'y, f-dri/Xhdf ixX:^7>^(OX-f-;l'3ip„ 

mW&b LTJi, LiC104 , LiPFs , LiBF 
4 , LiAsFe . LiCFsSOs , LiN (CFa 
SO2 ) 2 ^ifimf ioixy^ , 

[0013] i^wmymii^-mwAmimziiux ^ w& 
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4 

■^mb Lx'^mm'^mmm'^y ^ y-m^mw-thz. b 
tc^^'m-irn'mmx-hmmx h^w mn. ^mm 

7777. r-tf-b-y7"-7-y7, :>-yf-x>-7'5 '77. 

-^if^D t L T -i- * -It I. ^ t 1^ I. , ^ comomn 1 - 5 
10 0 m&%mft t < , !f^fc 2 - 3 0 ms.%mTt iw 

[0014] ^mib IXii. 7-b77;P:tnx 

-1-uy, :Ky 7-/'fkt"-yTy. ;Kyxf-i/y, Tjcyr 
□ tl^y, xf-uy-7°oh°i/yi^xy7— 4^°y-7- 

(EPDM) , X)U:t^yitEPDM^ Xf-by7"7>-'X 
>3A (SBR) , 7-yS3'A, j*;W#'^i^7^;l^-fe;l/ 

D-y^ift ^^ofcii^Ktaig, 3-A3ftt^tt-i.*°y 
^mmm^ imtfd±2ma±(om-^^kb txm 
^-'izbfj^x'^h. tfc. mmcomizo^'yj^bm 

jDStLTti. 1-5 0S1:%*^»SL<, ^#^^2-3 
[ 0 0 1 5 ] 7 -f LTJi. mJtttggt-Si^iPSr^l 
y, -tryxf-U'y^<7)7j-U7 -f y^;i-°y-7-, Txni>' 

[0016] *fgBjy ymiti^m^m-immb Lxm 

V^^tS-^. •f-<7)iE®SWi: L-T(S, Mn02 , MoO 
30 3 , V2 O5 . L ix C0O2 , L ix N i O2 , L i 
, lVln2 O4 . ^cO^SigM^D-^, Ti S2 . Mo 

S2 , NbSes Hco^JB^J/yi-^yytt, >+fy7-b 
y. -i"y^N°77x-py. ;}^yeo-;i^, ,-tryr-yy 

y :t y^. T-jf y & uttaiTfrtg^^a^ff^j 
%-kmmhz.bt-x%h. 

- ^uml^^M^zifmmM7mmm3M:m^^^^^ 

i^x:^^;Udf'-®^il<>afi**^^>V2 O5 , Mn02 , 
Lix C0O2 , Lix N i O2 . Li« Mn2 O4 ^ 

40 (T) 3 ~4 vomffime ^^-r 1. 1 (^tmt lvk mz l 

ix C0O2 . Lix N i O2 , Lix Mn2 O4 1^(7) 

y^r'/y^^^tMfl^jRStt/jWS ti:i?X'i^. % 
1fmz^^ 0 ^m^^tij<'d'-^^\, ^ ; i 4 , MI2#7Klil*t 
S?^«?ffi<?)ISvgt)Mt7)±fi)ci)-:6iL ia Cob Nib-i 
O2 (aSO, QgbSl ) f*|.;hAiaiLV\ f 

coji, b = o. 5c7)m-^hmLmizi3^oi^mmtti^'j^- 

[00181 *%Bj5y ymt-^m^um'imKb 
ixm^'^^i^-^. ^conmmmbixii. yf-^^.-^ 

50 yf-^A^^. v-yr7y^i^';lxV-'!7i.t;:r:M!t555.- 
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imimai^ Li4 Ti5 0i2<7)i3tc. 3feJicmwf 

[00 19] IIl«smSI«tfiffflLt-fe/N'l'-^-2:fflv^ 

Hc7)tc7)T'$)D. f^J-itt'O. 0 1 — 1 0//mT-J).S, t 

^ iEH'T) t <7K-^ D . 01J i. (f 5 - 3 0 0 ;u m TS) S . 
[0020] 3t5;^0J!tfflV^I.EtSvgt^!ia(i. ¥±^fe^ 

mmKctijm^. i^^zsmi-zmtxf^^^^tii. 

[002 1] *^0JW#^i:tfflv^S Z b l>Mffi« 
U ^- T> A ^ -irfi-t *a^b^i)^?j(?^^(f i^flh.t 

^wm^<mmif«imr:hi> , 40 

[0022] 'ffilivgllWcom-lfit LTJi. m^H^ixtz 

mmzii\^xmmmi:mj^tc\> ^mi-mmv^xhtum 
xi,'i\.\ mui. 'mMmtLxi.i.. tfH^'yj^, 
f-^y, xj-yuxm. -'v'riv, m^fm. eSmtt,^ 

^"i^, jsmi4^"5;^^c7)ft!i(c, tsttt, mv&. mmit 
=t . ^mtt*' yx. A I - c d -^^mcnimz . , 50 
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-.yir/i,^ i-fy^mmx")mLtz^^m^-^i>zt 
m-^h, :inh<7)mMz'o\^x\mm^mmmth 
zth«\mxhh. zixhcr)mmz-)\^x\t. y^^^ju 

^xyiy\i^tifzfm. 7X*, ^M^tJ- Hffif*, « 

A\ 1—5 0OAtm«{,«ii^'jfll,^<i3ix|,, 
[0023] *f&H^<7)St:^il£^*SB^B^mt LTfflV^I. 

h-^imx'Ai. mm. m, ^-T^y. - y^/i-, 
fjyx^ mi^mmm<o^:^yim^(oi\,'>iim^^ v 

[0024] wmM^A^m^tzmmmb Lx\t. r 
nm. nm. ^Aym. Tf^^ym. w^-m. y^jvMt. 

fzi^i.zm^^mikmM's.'m.cr)'mm\th Lx\±y ^iv 
j^^x-hi,zt-hmt L\\ 

[0025] 

imtmn ot, ^9Lmcrmmm^z-:>\^xmmt . 
[00 26] (**BB) iSfMfh^ (tt) i^yyigi; 

( F e PO4 ■ 2 H2 O ) 2: 2 0 0 "CT'K^^ji L . * 
7K<7) y yiS^ ( F e P 04 ) LTfflV^ 
jEffiiSWfi, TKffi^knAVl-b (Co (OH) 2 ) 
i:7]<i§ft--y:>-;KN i (OH) 2 ) im=^)Vi'n->,zm. 
^L. $<^tLiOH ■ Hz OtU^L. :Lfilo-kmm 
Sm#limTtfcV^T 7 5 0°C-C-2 0B#PBlf*3i!iSLTt# 
-y^r;!. ■ aMVl^hgjy^r^A ( L i N i 0. 6 Co 

0.6 02 ) ^lEwmwtLxm^^tz. 

[0 0 27] h-X7iy-;PA<7)xf-L-y7tdf-t)--Y K# 

Mmr^ y h ft t^t t cosr i^^^^-? h y -y ^ 
f4t7v- (ty-?-) tLTfflt^/Co "^m^mm 

soox'h-otz. zziz-^^^n-mmmtLx. r- 

y'^uy9Vy{,ZL i BF4 tlmo \ /') -y V>Vh.t£ 

1X3. '<zmmLtzk<r).iMS}fz_. 

[00283 nmommjimt lx , mmw-xhunm 

3 5/im±{;:mii?gftlMT'J)SFeP04 t^-y^x. 

yy'yyp^^fi^KiOsto. 2g, mraiO^y-v 
-1. 2sh-m-^<n%mmA. Sst^Wt-^Ltzha^i: 

[0029] ^mmmi^mi LX. *tt*t*l>7;l^ 

= -"^Args o//m±tcry^'-3-ht Lr;(?-;n> 

'm^m^-mkL. ^<7)_|-jcLiNio.5 Coo.s O 
2 t^-/-^xy7'7'y^'5:m-f?LlOgi:0. 2g, 
fljitT)^ 7 V- 1 . 2 g i: m'&cO'mmA . 8 g i: 2-?ft 

[0 0 30] .-Kyxf-l^yTf-drH^-^f Ht^'Urnh-l^y 
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'^(^mmm^ 3 : 7 tii^ itzi, <^^iE.m , flg^tcM 

[003 1] ifi^L/tiE®/'lflWt'li4?«/tffi?-?» 

c 0 0 3 2 ] 0 1 (:*^Bfl#7k[af*mii¥KmjtijoiiTtB5- 

[0033] itmm ) nm-mmt LT VrAV 

[0 0 34] ;ix^,i7)-(r;ix^jlv->T«l:U;^5r^fo 
Tlf»'''- *!%Hfl1i?t!!tfcv^T(i?tm*?±l;i±3. OV. 

[0035] 
[1^1 ] 





1 0 0 -y--^ ^^u^S® 

•9- < >'^!&^bip (%) 




9 7 




3 9 
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[ 0 0 3 6 ] ^ 1 (r>\,z^sLfzt'A< , #l;ffit-?i,iT 1 -9- 
10 /l^fllmtc^fe 1 1. ; i: (bill. ,0^0. 

[ 0 0 3 7 ] ^fc, :^mni,i±smmmi,zMm^ixtz^ 
wcoai?is*4. mmirm. urn. t®. mifw, -fe/-; 
u-i}'&ifmmm^j:tizm^^tiih(^x'i,i.^j:^\ t 
tz. mmmmizm^xit. vymit-^m^nmmn 

7^:1 taw otX-hKc^\ $^>(c, «>|tiOJf^:)^{C-ov>T 
20 [0038] 

mmm^] ^^mii±mm\i<ms^^^tix^^hco 
x\ ma.xmtifz-f4 ^'i^m^TjkL^ ^--ommtico^j: 

mi] ^wm^mi^mnmmmmwimxh^. 
1 

2 $jp« 

3 lEffi 

30 4 mii 
5 iaf*m»«ii 




[^^ffiEl ] 

[fflirt^] 



1 
2 
3 
4 
5 

6 
7 



1^1 
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